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Incidence of leptospirosis among dogs in Honolulu as deter-

mined by serological agglutination tests.
1 Joseph E. Alicata and Virginia

Breaks, Honolulu, T. H.

Recent reports of the widespread occur-

rence of leptospirosis among dogs in the

continental United States have caused con-

siderable veterinary and public-health in-

terest in this disease. Geographically, the

cases reported involve 14 states: Alabama,

California, Connecticut, Georgia, Louisi-

ana, Massachusetts, Maryland, Michigan,

New Jersey, New York, Ohio, Pennsyl-

vania, Virginia, and Wisconsin. Cases have

been reported also from the District of

Columbia and Puerto Rico (1). Serological

studies have shown 34.0 percent canine

infection in some sections of California (4),

11.8 percent in New York (4), and 38.1

percent in Pennsylvania (5). These and
other reports have led to the conclusion that

probably 25 to 50 percent of the dogs in

the United States are temporary or per-

manent carriers of the causative organisms

Leptospira canicola and L. icterohemorrha-

giae (5).

The present paper, reporting on positive

leptospiral sero-reactions, presents addi-

tional information regarding the geographi-

cal distribution and incidence of canine

leptospirosis. The presence of this disease in

dogs became suspected following recogni-

tion of local human and murine leptospirosis

in 1937 (3), and from communications re-

ceived from local veterinarians regarding

the existence of undiagnosed cases of acute

jaundice. The first findings of Leptospira

agglutinins in the sera of local dogs were

made in 1940 on the sera of 7 out of 11 dogs

submitted for examination by Dr. L. C.

Moss, veterinarian, to Dr. K. F. Meyer,
Hooper Foundation, San Francisco, Calif.

1 Study conducted from special funds appropri-
ated by the Public Health Committee of the
Chamber of Commerce of Honolulu and through
the facilities of the University of Hawaii. The
writers wish to express their appreciation to
Dr. K. F. Meyer and Mrs. B. Stewart-Anderson
of the Hooper Foundation, University of Califor-

nia, for helpful suggestions in the course of this

study and for submitting our original strains of

Leptosvira cultures; also to thank Dr. L. C. Moss
for making possible the obtaining of the sera used
in this survey. Received April 9, 1942.

Methods. —Sera were collected from 23

dogs (nos. 1-23) submitted to a veterinary

hospital for various causes and 77 (nos.

24-100) obtained at random from a local

dog pound. In each case the blood was with-

drawn from the femoral vein. Only one
test was conducted on each animal. The
microscopic agglutination test, using fresh

formalin-killed antigens, was used. The
porcelain-plate method as described by
Meyer, Stewart-Anderson, and Eddie (4)

was adopted. Each of the sera was tested

for agglutinins against the canicola strain,

L. canicola, and the classical strain, L.

icterohemorrhagiae. A series of dilutions of

serum was made with Verwoort-Schiiffner

buffer solution. The final dilutions in the

plates ranged from 1:10 to 1:30,000. The
clumps of agglutinated organisms were as-

certained by the use of a darkfield. Since

agglutination in low dilutions is considered

doubtful, only serum positive in a dilution

of 1 : 100, or greater, is regarded in this

study as significant.

Results and interpretation of the serological

agglutination tests. —As shown in Table 1

and summarized in Table 2, of the 100 dogs

examined 20 gave stronger sero-agglutina-

tion reactions to L. icterohemorrhagiae than

to L. canicola, as follows: 1 in 1:100, 15 in

1:300, 2 in 1:1000, 1 in 1:10,000, and 1 in

1:30,000. In addition, 19 sera reacted more
strongly to L. canicola, as follows: 1 in

1 : 100, 7 in 1 : 300, 5 in : 1,000, 1 in 1: 10.000.

and 5 in 1:30,000. Those cases in which the

titer was between 1 : 100 to 1 : 1000 and the

animals appeared normal were considered

as possible latent infections: those that

showed illness, as in nos. 1. 2, 9, 13, and 21.

might have represented an early stage of the

disease and not sufficient time had elapsed

for agglutinins to develop in larger amounts.

The 8 cases reported (nos. 17. 3, 27. 12.

35, 62, 78, and SS) in which the agglutina-

tion titer was between 1:10.000 and

1:30,000 are regarded as active clinical

cases. Of these, the 2 dogs (nos. 17 and 3)
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reacting positive to the classical strain

showed jaundice whereas the other 6 dogs

reacting positive to the canicola strain were

anicteric and showed, in most cases, general

malaise, muscular tremor, and dehydration.

Through the use of culture methods (Ver-

woort's medium), leptospirae were iso-

lated from the kidneys of two dogs sus-

pected of having died of canicola fever. One
of these dogs, just before death, showed a

sero-agglutination titer of 1:300,000 for L.

canicola and 1:30,000 for L. icterohemor-

rhagiae. The other dog, just before death,

showed a sero-agglutination titer of 1 : 10,000

for L. canicola and 1:1,000 for L. icterohe-

morrhagiae.

Discussion. —The results of this study in-

dicate that 39 percent of the dogs examined
had or were passing through a case of lepto-

spirosis. Of these, about one-half showed in-

fection with the classical strain and the

other half with the canicola strain. These
findings differ from reports of surveys con-

ducted in the continental United States

where the canicola strain has usually been
found most common. In San Francisco, of

59 dogs examined 3 reacted to the classical

strain and 33 to the canicola strain (4); in

New York, of 111 dogs examined 3 reacted

to the classical strain and 10 to the canine

strain (4); in Pennsylvania, of 105 dogs

examined canicola strain was found to be
three times as frequent as the classical

strain (5). On the other hand, Meyer and
coworkers (4) found 10 out of 12 dog sera

from Detroit, Mich., positive for the classi-

cal strain; the dogs, in this case, were re-

ported to be in some way connected with

cases of human Weil's disease.

The epizootiological relationships of ca-

nine and murine leptospirosis has not been
definitely established. In San Francisco,

Meyer and coworkers (4) found a low inci-

dence of infection with L. icterohemorrhagiae

among dogs in spite of the fact that 35 per-

cent of the rats in the same locality were
found to carry this organism. Of a series of

500 rats trapped at random in Honolulu, sil-

ver-stained sections of kidneys of these ani-

mals revealed only 13 or 2.6 percent infec-

tion with leptospirae. All these positive rats

were trapped in localities near fresh-water

streams. Kidney emulsion of these rats pro-

duced clinical leptospirosis with jaundice

when inoculated into young mice and guinea

pigs. These findings point out a low rela-

tionship between the incidence of murine
and canine leptospirosis. Infection of dogs

with the classical strain appears therefore

to be brought about by intercanine associa-

tion in the same way that the canicola in-

fection takes place among dogs. The cani-

cola strain as far as is known is not found in

rats.

Summary. —Microscopic agglutination

tests, using fresh formalin-killed Leptospira

canicola and L. icterohemorrhagiae as anti-

gens, have been conducted on the sera of

100 dogs from Honolulu. Of these, 20 per-

cent of the sera gave stronger agglutination

reactions to L. icterohemorrhagiae than to

L. canicola and 19 percent reacted more
strongly to L. canicola.

Leptospirae were recovered from two
dogs suspected of having died of canicola

fever.

Out of 500 rats examined in Honolulu,

2.6 percent were found to harbor lepto-

spirae. This low incidence points out little

epizootiological relationship between mu-
rine and canine infections. The disease in

dogs with the classical strain of Leptospira

is believed to be brought about through in-

tercanine associations as in the case of the

canicola strain.
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Table 1.

—

Positive Leptospira Agglutination Reactions Noted in the Sera of 39 out of 100
Dogs Examined; Formalinized Cultures of L. icterohemorrhagiae and L. canicola Used

Dog
Titer of sero-reaction: First line for L. icterohemorrhagiae ; second line for L. canicola

Clinical observations
No. 1:10 1:30 1:100 1:300 1:1,000 1:3,000 1:10,000 1:30,000

42 + + +
+ + +

+ +
+

Normal

1 + + + + + + + Icteric

2 + + + ' + + + ++ + + + General malaise

9 + + +
+ + +

++ +
+

+ + + Bloody urine

10 ++ ++ + + Dermatitis

13 + + +
+ + +

+ + +
++

+ +
+

+ Coughing, subnormal

temperature

19 ++ + +
+

+ + +
+

+ + + Normal

51 ++ +
+ +

+++
+ + +

+ Normal

53 ++ +
+

+++ ++ + Normal

59 +++
++

+ + +
++

++
+

+ Normal

60 +++ + + +
++

++
+

+ Normal

61 +++
+++

+++
++

+ +
+

+ Normal

69 +++
++

+++
++

+
+

+
+

Normal

74 ++++
+++

+++
++ +

+ +
+

Normal

84 ++++
+ +

+++
++

+ +
+

+ Normal

95 + + +
+ +

+++
+

++ + Normal

68 ++++
++

+++
++

++
+

+
-f-

+ Normal

80 + + + +
+ +

+ + +
+ +

+ + +
+

+ + + Normal

17 + + + +
+ + +

+ + + +
+ +

+ + + + + +
+ +

+ +
+

+
+

+ Icteric; vomiting

3 + + + +
+ + + +

+ + + +
+ + + +

+ + + +
+ + + +

+ + + +
+ + +

+ + +
+ +

+ + + + + + + + Icteric

64

+ + +
+

+ + +
Normal

16 + + +
+ + +

+ +
+ + +

+
+ + +

Stomatitis
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Table 1

—

Continued

Dog
Titer of sero-reaction: First line for L. icterohemorrhagiae; second line for L. canicola

Clinical observations
No. 1:10 1:30 1:100 1:300 1:1,000 1:3,000 1:10,000 1:30,000

18 + 4-

4-4-

4-

4-4- 4-4- 4- o

Normal

29 4-4-

4-4-4-

4-4-

4-4-

+
4-4- 4-

Normal

55 4-4-4-4-

+ 4-4-4-

4-4-4-

4-4-4-4-

4-4-

4-4-4- 4-

Normal

67 4-4-

4-4-4-

4-

4-4-4-

4-

4-4- 4-

Normal

83 4-4-4-

4-4-4-

4-4-

4-4-4-

4-

4-4- 4-

Normal

93 4-4-

4-4-4-4-

4-

4-4-4-

4-

4-4- 4-

Normal

21 4-4-

4-4-4-

4-

4-4-4-

4-

4-4-

4-

4-4- 4-

Vomiting

37 4-4-4-

4-4-4-

4-4-

4-4-4-

4-

4-4- 4-4- 4-

Normal

43 4-4-4-

4-4-4-4-

4-4-

4-4-4-

4-4-

4-4-

4-

4-4- 4-

Normal

46 4-

4-4-4-

4-

4-4-4- 4-4- 4-4- 4-

Normal

57 4-4-4-4-

4-4-4-4-

4-4-4-

4-4-4-

4-4-

4-4-4-

4-

4-

4-

4- 4-

Normal

27 4-4-

4-4-4-4-

4-4-

4-4-4-4-

4-

4-4-4-

4-

4-4-4- 4-4- 4- 4-

Malaise; dehydration;

muscular tremor

12 4-4-4-4-

4-4-4-4-

4-4-4-4-

4-4-4-4-

4-4-4-4-

4-4-4-4-

4-4-4-

4-4-4-4-

4-4-4-

4-4-4-4-

4-

4-4-4-4- 4-4-4- 4-

Vomiting; dehydration

35 4-4-

4-4-4-4-

4-

4-4-4-4- 4-4-4-4- 4-4-4-4- 4-4-4- 4-4-4- 4-4-4- 4-4-

Malaise; dehydration

62 4-4-4-4-

4-4-4-4-

4-4-4-4-

4-4-4-4-

4-4-4-4-

4-4-4-4-

4-4-4-4-

4-4-4-4-

4-4-4-

4-4-4-4-

4-4-4-

4-4-4-4-

4-4-4-

4-4-4-4-

4-4-

+ 4-4-

Dehydration; muscular

tremor

78 4-4-4-4-

4-4-4-4-

4-4-4-4-

4-4-4-4-

4-4-4-

4-4-4-4-

4-4-4-

4-4-4-4-

4-

4-4-4- 4-4- 4-4- 4-

Malaise; dehydration

88 4-4-4-4-

4-4-4-4-

4-4-4-4-

4-4-4-4-

4-4-4-

4-4-4-4-

4-4-4-

4-4-4-4-

4-4-

4-4-4-4-

4-4-

4-4-4-4-

4-4-

4-4-4-

4-

4-4-

Malaise; muscular

tremor

Table 2.

—

Summary of the Agglutination Titer of the 39 Positive Dog Sera

Number reacting more
Titer

Total
strongly to:

1:100 1:300 1:1,000 1:3,000 1:10,000 1:30,000

L. icterohemorrhagiae

J

15

7

2

5

1

1

1

5

20

19


